Objective: Epidemiologic surveys frequently show that women more often and are more affected by low back pain (LBP). The aim of this secondary analysis of a randomized controlled study was to explore whether presentation and course of LBP of women is different from men, and if sex affects the use of healthcare services for LBP.
R
esponse to pain is influenced by multiple biopsychosocial factors, including sex. 1, 2 Women almost universally are known to have a healthier lifestyle and are less likely to perform heavy manual labor. 3 Therefore, one would expect that women suffer less from low back pain (LBP). However, sex-related differences in the experience of both clinical and experimentally induced pain have been widely reported. Specifically, women are at greater risk for developing several chronic pain disorders, and they exhibit greater sensitivity to noxious stimuli in the laboratory compared with men. 1 A representative epidemiologic survey of the general population in Germany has recently shown that women report more frequently LBP than men. 4 In a representative sample of 5315 individuals between the ages of 20 and 64 years, 7-day back pain prevalence was 32% for men and 40% for women. Prevalences were significantly higher for overweight people, individuals with a marked somatization tendency or a low level of social support, physically inactive individuals, smokers, elderly participants, unemployed, ''blue collar workers,'' and lower socioeconomic groups. From a multivariate perspective, however, none of these factors reduced (and hence, sufficiently explained) the sex difference.
The findings cited above are in accordance with other international studies. A Danish survey of the general population aged 12 to 41 years found a higher tendency of women to report LBP. 5 A recent Malayan survey also found a higher prevalence of back pain in women. 6 British female soldiers were more than 2 times more likely to report LBP then male soldiers. 7 Other studies found female sex to be associated with higher disability from LBP [8] [9] [10] and more days of sickness absence. 11 It is, therefore, conceivable that women have a higher and different utilization of healthcare service for LBP than men. The aim of this longitudinal study was to explore whether (1) presentation and course of LBP in women are different from men and (2) sex affects the use of healthcare services for LBP.
MATERIALS AND METHODS

Design
This is a secondary analysis of a 3-armed randomized controlled trial (RCT) with an educational intervention in primary care. 12 The present cohort encompasses all patients enrolled in that trial. The primary goal of the RCT was to assess the impact of guideline-based treatment on functional capacity in patients with LBP. A predefined secondary goal of the study was to explore the variation of healthcare services for LBP. The intervention consisted of intensive seminars for general practitioners (GPs) on an evidence-based LBP guideline (in both intervention arms) and of a training of practice nurses in motivational counseling to promote patients' physical activity (in 1 intervention arm). The promoted guideline is in accordance with other guideline, for example, the European guidelines. 13 The study was conducted in 2 medium size university cities and surrounding small towns and rural areas, thus being representative for most parts of Germany except for large cities. We contacted 818 general practices surrounding both study centers; addresses were obtained from local health authorities. One hundred and eighteen practices agreed to participate. Ethical approval was obtained from both study sites.
Study Population
During the recruitment period, practice nurses asked consecutive patients with LBP to participate in the study. All patients meeting the inclusion criteria during the recruitment period were registered. Inclusion criteria were (1) consulting for LBP, (2) age over 18 years, (3) ability to read and understand German, and (4) written consent.
Instruments and Data Collection
After written consent had been obtained, sociodemographic and disease-related data were collected with a baseline questionnaire before the consultation. During the consultation, GPs assessed warning signs for complicated LBP (''red flags''). Those were major trauma, suspicion or history of cancer, suspicion of inflammatory disease, suspicion of osteoporosis, fever, immunosuppression, and severe neurologic deficits. At follow-ups 4 weeks, 6 months, and 12 months later, study nurses conducted standardized telephone interviews and patients were asked about their individual healthcare utilization, for example, specialist consultations, medication, and nonpharmacologic treatments for LBP within the last 6 months. Study nurses actively presented a list of 42 possible interventions for LBP. Study nurses were trained in conducting standardized interviews and were able to describe each method in more detail if necessary.
We report days in pain at enrolment in the study. To classify the natural history of LBP, we used a modification of the von Korff procedure as follows. 14 Acute LBP: single episode of LBP of <90 days duration. Recurrent LBP: multiple episodes LBP of <90 days duration within the last 12 months. Chronic LBP: more than 90 consecutive days of LBP within the last 12 months. The questionnaire also includes a numeric rating scale for rating pain severity.
To estimate the proportion of patients with radicular symptoms, we relied on the patients' reported level of pain radiation into the leg, which we considered as an indicator of possible nerve root irritation. Given the absence of reliable methods, this is a frequently used and pragmatic approach for assessing radicular pain in large cohorts.
The frequently used Hannover Functional Ability Questionnaire (HFAQ) was administered for the assessment of functional capacity. It consists of 12 items in which patients can rate their limitation in activities of daily living and has previously shown good psychometric properties. 15 It can be compared with the Roland and Morris Scale, but is advantageous in telephone interviews. 16 The scale ranges from 0 (extreme functional limitation) to 100 (no functional limitation); scores below 70 are considered to represent a significant restriction of the patients' ability of daily functioning.
For the screening of depression, we applied the German version of the Center for Epidemiologic Studies Depression Scale (CES-D). 17 Scores above 23 are considered to indicate clinically relevant depressive symptomatology. 18 The patients' beliefs regarding adverse consequences associated with physical activities were measured with the German version of the fear avoidance beliefs questionnaire (FABQ). 19 From that questionnaire, we used the first subscale ''physical activity,'' which is the same scale as in the original version from Waddell et al. 20 The subscale ranging from 0 to 30 focuses on the patients' belief about how physical activity affects their LBP. Scores above 24 are considered to indicate strong beliefs that physical activity affects the individual's back pain. This can result in a fear of movement, which is considered a negative prognostic factor in the development of LBP.
Statistical Analysis
For univariate comparisons of categorical data we used wincluded in the regression model were age, employment status, partnership, chronicity (modified von Korff), depression score (CES-D), functional capacity (HFAQ), and fear avoidance beliefs (FABQ-I). CES-D, HAFQ, FABQ-I, and pain in other parts of the body were used as dichotomized variables with a cut-off of 23, 70, 24, or 3, respectively. We report the adjusted OR for sex in Table  5 ; other significant covariates are also given. We also calculated a logistic regression model calculating the probability of low functional capacity after 12 months with the above-mentioned covariates. As we present a secondary analysis of an RCT, we included the study arms in the models; however, study arm was never a significant predictor. Goodness of fit of the regression models was assessed with likelihood-ratio test and the Hosmer-Lemeshow test. 21 Because of list-wise deletion of patients with missing data, the logistic regression models contained fewer than 1342 subjects. The number of excluded subjects never exceeded 20%. We also performed an outlier correction for frequencies of consultations by ''winsorizing'' the distribution (values of the 98th percentile and above were set to this value). Comparison of consultation frequencies and duration of sick leave were adjusted with analysis of covariance including the same covariates as the logistic regression models. For analysis of change in functional capacity (HFAQ) over time, we used a repeated measure analysis of variance. The software package SAS 9.1 was used for the analysis.
RESULTS
Patients
Over a period of 3 months, the 116 participating practices invited approximately 3400 patients with LBP to participate. On average, practices recruited 11.6 (SD ± 5.8) patients. A total of 1342 of 1588 patients who agreed to participate were finally included [778 (58%) women, 564 (42%) men]. Patients' flow and reasons for exclusion are listed in Figure 1 . Eventually, 1215 patients were followed up for 1 year and 127 (9.4%) dropped out of the study. Drop outs showed no differences to study remainers in baseline characteristics. The age distribution in our patients approximately corresponds to patients with LBP in the national health survey from the year 1999, except for a higher proportion of older patients in our study. 4 
Sociodemographic and Disease-related Data
The sociodemographic data are shown in Table 1 . There are no sex differences in the age distribution, but women were more likely to do housekeeping, less likely to work full time, and had a lower income (data not shown).
Concerning pain intensity, we found a small clinically irrelevant difference of severity of pain on the numeric rating scale with women reporting less pain intensity (5.0 vs. 5.3 in men) ( Table 2) . Otherwise, women demonstrated unfavorable conditions in several diseaserelated variables: they more often had chronic LBP, a longer duration of the actual pain episode, and were more likely to have a positive depression score (CES-D). They were also more likely to report pain in other parts of the body (head, neck, arm, and shoulder) ( Table 3 ).
Course of LBP
Women's functional capacity (HFAQ) was significantly lower at baseline and at follow-up compared with that in men (F sex = 63.8, P<0.001) and improved less over time (F time = 67.4, P<0.001) ( Table 4 ). There was weak interaction between time and sex (F: 7.06, P:0.0009). Most improvement occurred during the first 6 months. 
Healthcare Service Utilization
In univariate analysis, women were almost consistently more likely to receive any kind of healthcare services during 12 months follow-up, except for imaging and sick leave (Table 5 ). Although some of these differences were statistically significant, these findings disappeared after adjustment. The most important covariates in the logistic regression models for a specific health service were chronicity (LBP >12 wk) and FABQ below 70, and in a few instances, education <10 years or a positive depression score, while sex was never a significant covariate. Patients being unemployed (OR: 0.3, CI 95 : 0.1-0.6) and working half time or less (OR: 0.6, CI 95 : 0.4-0.9) were significantly less likely to be on sick leave. For receiving psychotherapy, a positive depression score was the only significant predictor (OR: 3.8, CI 95 : 2.2-6.4).
In a univariate analysis, women were more likely to receive nonopioid medication (mostly non-steroidal analgesics). There was no significant sex difference in consultation frequency for LBP with the GP over the period of 12 months before and after adjustment 
DISCUSSION
Summary of the Main Findings
This study investigated the role of sex differences in the course of LBP and in healthcare utilization for LBP. Women had on average a lower functional capacity at baseline and after 12 months, and female sex was a predictive factor for low functional capacity at follow-up. Women were significantly more likely to have recurrent or chronic LBP and to have a positive depression score and pain in multiple other parts of the body. In univariate analyses, women demonstrated higher uses of multiple healthcare services. These differences disappeared after adjustment for sociodemographic and disease-related covariates. Female sex was a predictive factor for low functional capacity at follow-up, even after adjustment for clinical baseline data like low functional capacity, chronic LBP, positive depression score, and higher fear avoidance beliefs concerning physical activity.
Meaning of the Results and Comparison With Other Studies
Sex differences in the experience of pain have been widely reported, with females generally reporting more frequent clinical pain and demonstrating greater pain sensitivity. 2 Several mechanisms have been proposed to account for these sex differences. Psychosocial factors such as sex role beliefs, pain coping strategies, mood, and pain-related expectancies may contribute to these effects. 22, 23 Our results from patients in primary care are in accordance with findings from national and international population surveys studies that found women to be more affected by LBP. [2] [3] [4] [5] [6] [7] [8] [9] [10] The finding that women had more pain in other parts of the body associated with LBP was also found by others, 2,24 along with the observed higher prevalence of a positive depression score. 2, 25 Unlike in a Dutch cohort study, sex was not a significant factor associated with sick leave for LBP.
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This might be explained by a comparatively low number of women working full time in our sample. Despite greater functional impairment and depression, women were not more likely to use opioids. It was reported that affective distress is associated with opioid use in men but not in women. 9 In a Swedish study, being a woman and the duration of a back pain episode at baseline were associated with disability after 5 years. 26 We found female sex to be a significant prognostic factor already after 12 months, which underlines the importance of sex for the natural course of LBP. Although female sex was a predictive factor for low functional capacity at follow-up, clinical baseline data like low functional capacity, chronic LBP, positive depression score, and higher fear avoidance beliefs concerning physical activity were stronger predictors.
Given the comparatively worse improvement of functional capacity over time and the higher burden of pain in other parts of the body, one would expect that women consult GPs and specialists more often and require more health services. However, the differences we observed in univariate analyses were small and significant differences disappeared after adjustment. An Australian postal survey found that women were more likely to seek care for LBP even after adjustment for chronicity (OR: 1.7, CI 95 : 1.3-2.2), but also found that chronicity was the strongest predictor seeking care. 27 Unlike in a survey in the United Kingdom, women in our sample were not more prone to using complementary alternative medicine. 28 We also did not observe a higher use of physiotherapy by women as it was found in a Dutch study. 29 This raises the question whether women should receive different, for example, more intense treatment for LBP? Sex effects on the outcome of treatment for LBP have been studied by few investigators. A study on effects of epidural steroid injections found no sex differences in response to treatment. 30 Sex did not affect the outcome of total disk replacement. 31 There were also no sex differences in response to different kinds of physiotherapy. 32 Unlike in our study, it has been observed that women had greater improvement in pain-related disability whereas men showed more reduction in pain from multidisciplinary treatment. 33 
Strength and Limitations
This is a post hoc analysis. To our knowledge, this is the largest prospective cohort study on LBP in primary care in Germany, collecting clinical and longitudinal data on healthcare service utilization. The sample size and the demographic baseline data of participating GPs and patients make us confident that the collected data are representative of current clinical practice in Germany. This is one of the few studies who have examined sex differences in healthcare utilization for LBP. 26 It is possible that we have ignored other important factors that influence the use of healthcare services like patients' previous experiences and comorbidity. Another limitation to the generalizability of our results might be the fact that patients who were more impaired might have been more likely to agree to participate in the study. This might have led to an overestimation of the proportion of patients using healthcare services but the direction of bias should be the same for both sexes. Although it is known from a recent national survey that women have more LBP, we cannot exclude that the higher proportion of women in our sample is because of participation bias. 3 Our results cannot explain the underlying mechanisms for those sex differences because we did not collect all relevant psychologic variables. 2 
CONCLUSIONS
Our findings are concordant with findings from many other studies that found women to be more affected by LBP with regard to pain and functional impairment. Women used more healthcare services than men. Interestingly, in our sample, utilization of healthcare services cannot be explained so much by female sex, but rather by a higher impairment by back pain, a positive depression score, and pain in other parts of the body that is more characteristical for the female population. Future research should explore whether women with LBP have different healthcare needs. This could result in sex-specific recommendations that might help to reduce the difference in prognosis and reporting back pain between both sexes.
